Supplemental experimental procedures:
Piezo1 lox/lox and Piezo1 LacZ/+ mice:
An ES cell targeting construct for generation of the Piezo1 conditional KO mouse was purchased from the commercial source KOMP, an NIH funded initiative from NIH grants to Velocigene at Regeneron Inc (U01HG004085) and the CSD Consortium (U01HG004080). This construct, project ID CST36216, contained a 5.6 kb 5' arm of homology and a 7.4 kb 3' arm of homology ( Figure S1 ). A neomycin cassette, that is itself flanked by loxP sites, and a splice acceptor-IRES-LacZ-polyA coding sequence are both contained by the arms of homology.
Initial targeting of ES cells led to clones that screened positive for both 5' arm and 3' arm integration. In order to confirm integration of the third loxP site, the PCR product from the 3' arm of homology integration was gel excised and the sequence verified. Clones that were positive for both arms and the loxP sequence confirmed, were chosen for blastocyst injection.
Chimeric males were bred to albino-C57BL/6 female mice in order to generate germline transmitted Piezo1 LacZ mice. These mice express LacZ from an IRES sequence and also prematurely truncate the Piezo1 transcript through the polyA (heterozygotic Piezo1 LacZ/+ ). Chimeras were also bred to FLP mice in order to delete the LacZ and neomycin cassettes, and generate a conditional allele, Piezo1 lox .
Primer pairs for screening Piezo1 ES cells and for genotyping: 
QPCR experiments:
Dissected caudal arteries were cleaned from the surrounding tissue and the endothelium was mechanically removed. Samples were kept in RNAlater at 4°C for subsequent mRNA extraction. Total RNA was extracted using RNeasy fibrous micro kit (Qiagen) and equal amounts of cDNA were synthesized using SCIII reverse transcriptase (Invitrogen).
qPCR data were normalized to the mouse topoisomerase 1 (TOP1) reference gene expression (Forward:  GCCTCCATCACACTACAGCA  and  Reverse: TTCGCTGGTACATTCTCATCA). qPCR data were analyzed using the LightCycler 480 software release 1.5.0 and Excel program. Sequences for Piezo1/2 oligonucleotides have been previously provided (Peyronnet et al., 2013 
Western blots:
Caudal arteries were crushed in nitrogen and homogenized in lysis buffer containing 1% SDS, 10 mM Tris HCl pH 7.4 and protease inhibitors. Protein lysates were sonicated and incubated at 4°C for 30 minutes. Samples were centrifuged at 14 000 rpm for 5 minutes and 8 the supernatant was subjected to electrophoresis on 4-15% Bis tris gels (Biorad), transferred to pvdf membrane and incubated with anti-TG2 antibody (1/100, abcam, ab2386) overnight at 4°C. Protein loading was determined with an anti-GAPDH antibody (Millipore ref MAB374
). The results were visualized and analyzed using Las3000 imager.
Functional analysis:
Arterial blood pressure measurement:
Before sacrifice, mice were anesthetized by isoflurane inhalation and blood pressure was measured through a pressure catheter (outside diameter of 0.61 mm) inserted into the carotid artery. Pressure data acquired with a BP-100 intravascular blood pressure transducer (iWorx), were analyzed using LabScribe2.
Systolic blood pressure in awake mice was measured by the tail cuff method (BP2000, Visitech) for four consecutive days after a training period of ten days.
Myogenic tone:
The tail or the brain were removed and placed in ice-cold Physiological Salt Solution A segment of caudal artery (located at a distance of 10 mm away from the distal end of the caudal) or the rostral cerebellar artery was cannulated at both ends and mounted in an isobaric arteriograph, as described previously (Sharif Naeini, 2009 ). Briefly, the arteriograph allowed vessel diameter to be measured online using video-microscopy arrangement (Living System Instrumentation Inc., Burlington, VT). Each artery was bathed in a PSS maintained at pH 7.4 and gazed with a mixture of 75%N2, 20%O2 and 5%CO2. Pressure and flow rate could be changed independently.
Before each experiment, the contractility of the muscle was tested using phenylephrine (PE; 10 -6 M) and the integrity of the endothelium was assessed by testing the relaxing effect of acetylcholine (ACh, 10 -6 M). Vessels in which acetylcholine was not able to induce full relaxation were discarded. In order to measure myogenic tone, diameter changes were measured when the intraluminal pressure was set at 10, 25, 50, 75, 100, 125 mm Hg for rostral cerebellar arteries and up to 150 mm Hg for caudal arteries. In some experiments, arteries were de-endothelized by passing air bubbles through the lumen of the artery.
Mechanical disruption of the endothelium was demonstrated by the lack of vasodilation in 9 response to ACh (10 -6 M). At the end of each experiment, arteries were superfused with a Ca 2+ -free PSS containing EGTA 2 mM, sodium nitroprusside (10 -5 M) and papaverine (10 -5 M).
Pressure steps (10 to 150 mm Hg) were then repeated in order to determine passive arterial diameter, i.e., in the absence of smooth muscle tone. Pressure and diameter measurements were collected using a data acquisition system (Power 1401, CED, Cambridge) and analyzed (Spike2 software, CED). Myogenic tone and vasomotion were calculated as percentage of passive diameter (PD). For vasomotion, the mean amplitude of five consecutive oscillations at each pressure step was calculated for each artery.
Receptor-dependent reactivity
Pharmacological studies were performed on two-millimeter-long segments of caudal arteries mounted on an isometric-myograph (DMT, Aarhus, DK). Two tungsten wires (40 µm in diameter) were inserted into the artery lumen and fixed to a force transducer and a micrometer, respectively. Arteries were bathed in PSS. Before each experiment, the reactivity of arteries was assayed as described above.
Arterial smooth muscle reactivity was determined by constructing dose-response curves of Phenylephrine (PE: 10 -9 to 10 -5 M), U46619 (10 -9 to 3.10 -6 M), and Angiotensin II (Ang II: 10 -12 to 10 -7 M). The endothelial function was tested by an acetylcholine concentration-dependent relaxation (ACh: 10 -9 to 10 -5 M) after PE precontraction (10 -6 M).
Tension measurements were collected using a data acquisition system (PowerLab 4/25, AD Instruments) and analyzed (Chart 5, AD Instruments). Data were expressed in tension (mN) generated by the vessel.
Hypertension mouse models:
-Ang II model: an osmotic pump (Alzet model, 2004) was implanted subcutaneously on the back of the animals under isoflurane anaesthesia. Pumps continuously delivered a dose of 2 mg per kg per day of Ang II (Sigma) in phosphate buffer saline for 4 weeks. Control mice were implanted with osmotic pumps loaded with saline solution only.
-DOCA/salt/uninephrectomy model: mice were treated with ketofen 0.02 mg/ml in their drinking water 24 hours before and 4 days after surgery. Under isoflurane anaesthesia (2% isoflurane in 0.2 l/min of air), the left kidney was removed and a 50 mg deoxycorticosterone acetate (DOCA) chip (Innovative Research, M-121) was implanted subcutaneously in the back area and skin was sutured. An intramuscular injection of buprenorphine (0.1 mg/kg) was performed for post-operative analgesia. 1% NaCl was added in the drinking water 24 hours post surgery for 3 weeks.
In vivo cystamine treatment:
Cystamine was added to the drinking water (1350 mg/l) for 6 weeks, starting at 6 weeks post-TAM induction (at a stage when inward remodeling is not yet occurring; Figure   S6F ). A cystamine concentration of 225 mg/kg/day was estimated based on a mean water consumption of 5 ml/day and an average mouse weight of 30 g (Dedeoglu et al., 2002) .
Electrophysiological analysis:

Dissociation of vascular smooth muscle cells
Segments of caudal artery, aorta, renal artery or rostral cerebellar arteries were dissected and incubated (30 minutes at 37°C) with papain (1 mg/ml) and DTT (1 mg/ml), followed by a second incubation (10 minutes at 37°C) in collagenase F (0.7 mg/ml) and collagenase H (0.3 mg/ml). Papain, dithiothreitol (DTT) and collagenase were dissolved in a smooth muscle cells dissociation solution (DCML) of the following composition (in mM): NaCl 140, KCl 5.6, MgCl2 2, HEPES 10, glucose 10, CaCl2 0.1 and bovine serum albumin (BSA, 1 mg/ml). Arteries were washed 3 times in cold DCML solution and triturated. Cell suspensions were plated on 35 mm collagen IV-coated dishes and kept at 4°C for at least 45 minutes.
Recordings were only performed on elongated cells.
Patch clamp recordings
The electrophysiological procedure has been previously described (Sharif-Naeini et al., 
Ca 2+ imaging of pressurized caudal arteries:
A segment of caudal artery of about 2 mm long was cannulated at both ends in a vessel chamber (Living System) and pressurized at 50 mmHg. The artery was incubated for 1h at 37°C in Fura-2-AM 17 µM (from a stock solution at 1 mM, with pluronic acid 5% in DMSO) (Molecular Probes) in modified PSS containing in mM: NaCl 130; KCl 3.7; CaCl2 1.6; MgSO4 1.2; NaHCO3 14.9; KH2PO4 1.2; glucose 11 and Hepes 10, at pH 7.4 (NaOH). A Ca 2+ -free solution was made by omitting calcium and adding 500 µM EGTA. The artery was continuously perfused at 37°C in the PSS solution plus probenecid 1 mM to avoid the loss of fluorophore. Imaging of intracellular calcium was performed on a microscope (lens x10, AxioObserver, Zeiss), illuminated at 340 and 380 nm with a xenon lamp (Oligochrome, Till Photonics). Images were acquired, with an EMCCD camera (Evolve, Roper scientific), at 525 nm every 2 seconds, with 80 ms exposure, using the Metafluor software (Molecular Devices).
For in vivo calibration of calcium concentration, we used the Ca 2+ -free solution supplemented with 17 µM ionomycin for the minimal ratio (Rmin) and with 7 mM calcium for Rmax. Final free calcium concentration was calculated according to Grynkiewicz et al., (Grynkiewicz et al., 1985) , using a macro under Origin software (Originlab, Northampton).
Histology:
Segments of proximal caudal artery were mounted in an isobaric arteriograph and were perfused and superfused with a Ca 2+ -free physiological salt solution (PSS) containing EGTA (2 mM), sodium nitroprusside (10 -5 M) and papaverine (10 -5 M) at 37°C and at 75 mm Hg for 10 minutes. Subsequently, arteries were fixed in formaldehyde 4% for 10 minutes and were mounted in embedding medium (Tissu Oct, LABONORD) and frozen in isopentane pre-cooled in liquid nitrogen before storage at -80°C. Transverse cross sections (7 m thick) were stained with orcein solution to localize elastin fibres, and media thickness, internal and external medial circumferences were measured (in blind) with macros under ImageJ (http://www.ipmc.cnrs.fr/~duprat/scripts/). We measured the tunica media thickness, using the internal and external elastic layers as boundaries (as shown in Figure 6A -C). In additional experiments, we measured media thickness and calculated cross sectional area using sm22 labeling of smooth muscle cells (as shown in Figure S5A and B). Moreover, collagens were stained with picrosirius red, as previously described (Puchtler et al., 1973) and contents were quantified by image analysis. We performed a digital color separation of the polarized images, resolving collagen I expression in red and collagen III expression in green.
Immunostaining and TUNEL assay:
The In addition, some sections were stained with antibodies against PECAM1 (1/100, Santa Cruz biotechnology, sc-1506 ) and sm22 (1/100, abcam, ab14106) overnight at 4°C.
Secondary antibodies were Alexa Fluor donkey anti-goat 594 and either donkey anti-mouse 488 or donkey anti-rabbit 488. Images were captured with a Leica SP5 confocal microscope with a 40X objective.
For TUNEL assay (In situ cell death detection kit, Roche), we compared conditions with or without proteinase K treatment (3 g/ml for 10 minutes at 37°C) and DNase I treatment (30 U/ml) was used as an internal positive control. For detection of cell proliferation, two different antibodies against Ki67 were used (Abcam 15580 at 1/200 or Novocastra NCL-Ki67p at 1/500 with secondary donkey anti-rabbit at 1/1000) with a pressure cooker antigen retrieval protocol consisting of 3 minutes pressurization in a 10 mM Sodium citrate, 0.05% Tween 20, pH 6.0 buffer. Embryonic mouse brain cryo-sections (run in parallel)
were used as a positive control for Ki67 labeling.
TG activity:
TG activity was measured by incorporation of the pseudo-substrate Alexa Fluor 488 cadaverine in whole arteries (Life technologies). Caudal arteries were isolated and 13 transferred to 1.5 ml tubes containing 10 M cadaverine in PSS and incubated overnight at 4°C. The next day, vessels were mounted on both cannulaes of the arteriography isobaric set up, warmed up to 37°C in the presence of fresh 10 M Alexa Fluor 647 cadaverine for 2 hours. All subsequent steps were performed at 4°C. Vessels were washed twice in PBS and then fixed for 20 minutes in 4% paraformaldehyde. Vessels were washed twice in PBS and then incubated for 1 h with 2 M DAPI + 10% BSA in PBS. Subsequently, vessels were unmounted and washed three times in PBS and imaged using Leica SP5 confocal microscope with a 63X objective. Cadaverine was excited with an Argon laser 647 nm. For quantification of the fluorescence (in blind), a region of interest was selected and the mean fluorescent intensity was determined using the software Image J.
Transglutaminase activity gel assay was performed using the pseudo-substrate biotin-cadaverine (Invitrogen, A1594 ). Caudal arteries were isolated and transferred to 1.5ml tubes containing 1 mM biotinylated cadaverine in PSS and incubated over night at 4°C. The next day, vessels were warmed to 37°C and incubated in 1 mM biotin-cadaverine for 2 hours at 37°C. Arteries were washed four times in PBS and then lysed in lysis buffer (25 mM Tris, pH 7.5, 150 mM NaCl, 1 mM EDTA, 1% Triton X-100 and protease inhibitors cocktail). The homogenates were centrifuged at 12,000 g at 4°C for 10 minutes. The protein concentration of supernatants was determined by the bicinchoninic acid assay method. The extracts were subjected to SDS-PAGE using 4-15% Bis tris gels (Biorad), transferred to pvdf membrane and blocked for 2 hours in PBS Tween 3% BSA. Proteins bound to biotin-cadaverin were
